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PREFACE

This report is prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams, for Phase
I Investigations. Copies of these guidelines may be obtained
from the Office of Chief of Engineers, Washington, D.C. 20314.
The purpose of a Phase I investigation is to identify expedi-
tiously those dams which may pose hazards to human life or pro-
perty. The assessment of the general condition of the dam is
based upon available data and visual inspections. Detailed
investigation, and analyses involving topographic mapping, sub-
surface investigations, testing, and detailed computational eva-
luations are beyond the scope of a Phase I investigation;
however, the investigation is intended to identify any need for
such studies.

In reviewing this report, it should be realized that the
reported condition of the dam is based on observations of field
conditions at the time of inspection along with data available
to the inspection team. In cases where the reservoir was
lowered or drained prior to inspection, such action, while
improving the stability and safety of the dam, removes the nor-
mal load on the structure and may obscure certain conditions
which might otherwise he detectable if inspected under the nor-
mal operating environment of the structure.

It is important to note that the condition of a dam depends on
numerous and constantly changing internal and external con-
ditions, and is evolutionary in nature. It would be incorrect
to assume that the present condition of the dam will continue to
represent the condition of the dam at some point in the future.
Only through frequent inspections can unsafe conditions be
detected and only through continued care and maintenance can
these conditions be prevented or corrected.

Phase I inspections are not intended to provide detailed hydro-
logic and hydraulic analyses. In accordance with the
established Guidelines, the spillway design flood is based on
the estimated "Probable Maximum Flood" for the region (greatest
reasonably possible storm runoff), or fractions thereof.* The
spillway design flood provides a measure of relative spillway
capacity and serves as an aid in detemining the need for more
detailed hydrologic and hydraulic studies, considering the sizeVof the dam, its general condition and the downstream damage
potential._ _



PHASE I REPORT
NATIONAL DAM INSPECTION REPORT

NAME OF DAM Lake Louise Damn
STATE LOCATED Pennsylvania
COUNTY LOCATED Luzerne
STREAM Sutton Creek
COORDINATES Let: 410 22.9' Long: 750 54.6'
DATES OF INSPECTION May 21, 1980 and July 30, 1980

ASSESS14ENT

The assessment of Lake Louise Dam is based upon visual obser-
vations made at the time of inspection, review of available

d ata, and hydraulic and hydrologic analysis.

Lake Louise Darn appears to be in poor condition. Lake Louise
Darn is a high hazard small size damn. The spillway design flood
is in the range of 1/2 PHF to WN. The spillway design flood was
selected to he the PMF (probable maximum flood) based on
downstream potential for loss of life and property damage. The
spillway is capable of controlling approximately 45% of the PMF.
The darn breach analysis indicated that a significant increase in
the downstream potential for loss of life and property damage
exists should the dam fail. Based on criteria established by the
Corps of Engineers, the spillway is termed seriously inadequate.
The spillway exit and entrance channels are in poor condition.
The heavy vegetation creates the potential for water infiltration
and made visual inspection of the embankment difficult. take
Louise Dam is classified as an unsafe non-emergency dam.;F-

The following recommendations and remedial measures should be
instituted immediately.

1. A detailed hydrologic and hydraulic analysis should be
conducted by a registered professional engineer knowledgeable in
dam design and construction to increase the spillway capacity of
the dam. Recommendations resulting from this study should be
implemented imediately.

The spillway discharge channel and outlet is in a
deteriorating condition. The outlet is being undercut by spillway
discharges and subsequent cracking of the concrete channel is
occurring. The spillway should be evaluated during the hydrolo-
gic and hydraulic analysis and repairs made as required. The
spillway entrance is obstructed by a wire fence and trapped
debris and vegetation. Theme obstructions should be removed
immediately.



LAKE LOUISE DAM
PA 558

2. T ee id heavy vegotatiori on the slopes should be
removed at the dirwtian of a regtstered professional engineer
knowledgeable Wn t ,Lgii avvt crnst:rucition. After the vegeta-
cion is reviov,,d . det a lhd vt.siila itnpet ion should be made t)
dettrmine whet hec .:j ,;tab] lity arialysli Is warranted.

3. Erosion 0,!o.g t0he toe nu2cr the right abutmaent should be
repaired and ma.-;rt's should be taken to prevent future erosion.

4. om ows -, positive uqpstream c3oltate of the

,iralnlline shou ld be developed.

5. A ,.arniw,, iysl'em should be developed to warn any

downstream ro!sideus !: large spillway discharges or itmminent
aLilure of the. d-ir.

6. A s ;,2ty i,,i;pe tlon prcgrain should be implemented wiLti
inspections -it utar Intervals by qjultffed personnel.

SUtII iTTF. R r L. ROBER KIMBALL & ASSOCIATES
-V ,--. CONSU I, I JG INGINEERS AND ARCHITECT'S

\. ,:,,: ;

bate R. JeJ7tf rey Kiahll, P.E.

AMUES W. PECK
i)ate Colonel, Corps of Engineers

+ District Engineer
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PHASE I
NATIONAL DAM INSPECTION PROGRAM

LAKE LOUISE DAM
NDI. I.D. NO. PA 558
DER I.D. NO. 40-134

SECTION 1

PROJECT INFORMATION

1.1 General.

a. Authority. The National Dam Inspection Act, Public Law
92-367, authorized the Secretary of the Army, through the Corps
of Engineers, to initiate a program of inspection of dams
throughout the United States.

b. Purpose. The purpose of the inspection is to determine

if the dam constitutes a hazard to human life or property.

1.2 Description of Project.

a. Dam and Appurtenances. Lake Louise Dam is an earthfill
dam with a bituminous paved road and guard rails for the entire
length. The dam is 16 feet high and 210 feet long. The crest
width is 26 feet. The upstream slope was measured to be 1.5H: 1V
with heavy brush and trees. The downstream slope was measured to
be 1.5H: lV with heavy brush and trees. The reservoir drain con-
sists of a 16" cast iron pipe encased in concrete. The reservoir
drain is controlled by a cast iron gate valve located at the
downstream outlet of the structure. The spillway is a weir type
spillway consisting of two 14 foot sections passing under a high-
way bridge. The exit channel is protected with dry rubble
wingwalls and a concrete slab. The dam has a concrete corewall
which extends from elevation 1078 to approximately 1102.

b. Location. The dam is located on Sutton Creek, Luzerne
County, Pennsylvania. Lake Louise Dam can be located on the
Center Moreland, U.S.G.S. 7.5 minute quadrangle.

c. Size Classification. Lake Louise Dam is a small size
structure (16 feet high, 705 acre-feet).

d. Hazard Classification. The hazard classification for
Lake Louise Dam has been determined to be high. Downstream con-
ditions at the time of inspection indicated that the loss of more
than a few lives is probable should the structure fail. One home
is located approximately 1/2 mile downstream of the dam and
several homes exist within 1.5 miles downstream of the dam.
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c. Elevation (U.S.G.S. Datum) (feet). - Based on assumed
pool elevation of 1093. Estimated from U.S.G.S. 7.5 minute
quadrangle.

Top of dam - low point 1101.0
Top of dam - design height Unknown
Maximu pool - design surcharge Unknown
Normal pool 1093.0
Spillway crest 1093.0
Upstream invert - 16" drainline Unknown
Downstream invert - 16" drainline Unknown
Maximum tailwater 1085.1
Toe of dam 1085.1

d. Reservoir (feet).

Length of maximum pool 5300 feet
Length of normal pool 4000 feet

e. Storage (acre-feet).

Normal pool i93
Top of dam 705

f. Reservoir Surface (acres).

Top of dam 83
Normal pool 56
Spillway crest 56

g. Dam.

Type Earthfil1
Length 210
Height 16 feet
Top width 26 feet
Side slopes - upstream 1.5H:IV

- downstream 1.5H:IV
Zoning No
Impervious core Concrete corewall
Cutoff Concrete cutoff
Grout curtain No

h. Reservoir Drain.

Type 16" cast iron pipe
Length 100 feet



Closure 16" gete valve

Access Valve box downstream toe

Regulating facilities 16" gate valve

i. Spillway.

Type Concrete weir
in channel
under bridge

Length Two 14 foot sections

Crest elevation 1093.*0

Upstream channel Lake

Downstream channel Concrete channel

4



SECTION 2
ENGINEERING DATA

2.1 Design. Correspondence and permit information was
available for review in the PennDER files. Some construction
drawings were also available but these drawings did appear to
indicate as-built conditions. No additional information was
provided by the owner.

2.2 Construction. Some information was available in the
PennDER files on the construction of the dam. One inspection
report prepared by Fred C. Wintermute stated that construction
was progressing satisfactorily. One correspondence report bet-
ween Mr. Wintermute and the Department of Forest and Waters,
explains that as-built conditions do not represent the design.
The as-built conditions were presented to the Department of
Forest and Waters and approved by them. These drawings do not
exist in the current DEER file.

2.3 Operation. No operating records are known to exist. The
state maintains the bridge and roadway over the dam.

2.4 Evaluation.

a. Availability. Engineering data were provided by
PennDER, Bureau of Dams and Waterways Management. A
representative of the owner provided information on recent
history and maintenance of the structure during the inspection.

b. Adequacy. Minimal design data was available for review
for the purpose of this report. Limited information was
available for review concerning the construction of the dam. No
as-built drawings exist in the DER. files. This Phase I Report
is based on available data, visual inspection, hydrologic and
hydraulic analysis. Sufficient information exists to complete a
Phase I Report.

5



SECTION 3

VISUAL INSPECTION

3.1 Findings.

a. General. The on site inspection of Lake Louise Dam was
conducted by personnel of L. Robert Kimball and Associates on
May 21, 1980 and July 30, 1980. The inspection consisted of:

1.* Visual inspection of the retaining structure,
abutments and toe.

2. Examination of the spillway facilities, exposed
portion of any outlet works and other appurtenant
works.

3. Observations affecting the runoff potential of
the drainage basin.

4. Evaluation of the downstream area hazard potential.

b. Dam. The dam appears Co be in poor condition. From a
brief survey conducted during the inspection, it was noted that
the main embankment crest has a low spot midway across the
embankment. The crest of the embankment is a paved state main-
tained roadway. The upstream and downstream slopes are covered
with heavy brush and trees. At least one large tree had fallen
creating a depression, slope over steepening and a location for
infiltration and potential stability problems. No seepage was
noted on the embankment or at the toe, however several wet spots
exist beyond the toe. Erosion was noted along the right abut-
ment contact resulting from roadway drainage.

An active slide, in natural ground, is present on the left
abutment near the spillway exit channel. This slide has imoved
soil material into the exit channel and several large trees have
fallen into the exit channel.

c. Appurtenant Structures. The waterlevel at the time of
the inspections was estimated to be at elevation 1093.0. The
spillway approach and exit channels are in poor condition. The
spillway entrance channel is blocked by vegetation debris and
a deteriorating fence (fish screen) across the spillway catches
debris and increases blockage. The concrete exit channel is
extensively cracked due to undercutting at the toe of the
concrete. If this condition is allowed to continue it could
lead to possible deterioration in the entire exit channel and
could cause stability problems of the wingwalls and ultimate
spillway failure. The vingwalls consist of masonry rubble and
currently show movement and separation. The drainline for the
reservoir consists of a 16" cast iron pipe encased in concrete.
The drain is controlled by a 16" gate valve which has not been
operated in at least 5 years. The overall condition of the

6



drainline is unknown. The intake and discharge structures were
unobserved during the inspection. The valve chamber at the toe
of the dam was observed during the inspection. No upstream shut-
of f is provided in the drainline.

d. Reservoir Area. The watershed is covered mostl y with
timber. The reservoir slopes are gentle to moderate and do not
appear to be susceptible to massive landslides which would
affect the storage volume of the reservoir or cause overtopping
of the dam by displacing water.

a.* Downstream Channel.* The downstream channel of Lake
Louise Dam is Sutton Creek a relatively narrow creek. The dam
is about four miles from the North Branch of the Susquehanna
River.

3.2 Evaluation. In general, the embankment, spillway structure
and outlet works appear in poor condition.



SECTION 4
OPERATIONAL PROCEDUES

4.1 Procedures. The water level is maintained at the spillway
crest elevation of 1093.0. A representative of the owner indi-
cated that there is no maintenanc, schedule or operational pro-
cedures.

4.2 Maintenance of the Dam. No planned maintenance schedule
for the dam exists other than the maintenance of the roadway by
state maintenance crews.

4.3 Maintenance of Operating Facilities. Operating facilities
for the dam have not been maintained or operated in at least 5
years. The condition of these facilities are unknown.

4.4 Warning System in Effect. There is no known warning system
in effect to warn downstream residents or property owners of
large spillway discharges or imminent failure of the dam. At
the time of inspection there were several downstream residences.

4.5 Evaluation. The condition of the operating facilities is
unknown and no maintenance procedures exists. There is no
warning system to warn downstream residents.



SECTION 5

HYDRAULICS AND HYDROLOGY

5.1 Evaluation of Features.

a. Design Data. The PennDER files contained only minimal
hydrologic and hydraulic design information. There are some
hand written calculations in the files, however these do not
seem to be part of the design criteria. Information in the
files suggested that the spillway design dealt with bridge sta-
bility rather than hydrologic or hydraulic considerations.

b. Experience Data. No rainfall or runoff data were
available. It was indicated that the maximum known reservoir
level obtained was 6" above the normal pool level. The spillway
reportedly has functioned adequately in the past.

c. Visual Observations. The spillway approach and
discharge channels are in poor condition. The upstream channel
is blocked by vegetation and debris while the downstream channel
has extensive deterioration due to undercutting of concrete at
the toe. A fence (fish screen) across the spillway crest traps
debris and will cause further blockage.

d. Overtopping Potential. Overtopping potential was
investigated through the development of the probable maximum
flood (PM4P) for the watershed and the subsequent routing of the
PMf and fractions of the E*KF through the reservoir and spillway.

The Corps of Engineers, Baltimore District, has directed
that the EEC-i Dam Safety Version systemized computer program be
utilized. The program was prepared by the Hydrologic
Engineering Center (EEC), U.S. Army Corps of Lngineers, Davis,
California, July, 1978. The major methodologies or key input
data for this program are discussed briefly in Appendix D.

5.2 Evaluation Assumptions. To enable us to complete the
hydraulic and hydrologic analysis for this structure, it was
necessary to make the following assumptions.

1. Pool elevation prior to the storm was at the spillway
crest elevation of 1093.0.

2. Cummings Pond a natural upstream pond exists and was
considered capable of storing some of the inflow. Lake Manjo a
small man made upstream pond was ignored in this analysis.

3. Top of the dam was considered to be at the low spot
elevation of 1101.0 feet.

9



4. Blockage of the spillway was not taken into account.

5.3 Summary of Overtopping Analysis. Complete summary sheets
for the computer output are presented in Appendix D.

Peak inflow (PMF) 7340 efs
Spillway capacity 2039 cfs

a. Spillway Adequacy Rating. The Spillway Design Flood
(SDF) for a dam of this size and classification is in the range
of 1/2 MFf to PMF. The SDF is based on the hazard and size
classification of the dam. Based on the hazard potential for
this dam the spillway design flood (SD?) was selected to be the
PMF. Based on the following definition provided by the Corps of
Engineers, the spillway is rated as seriously inadequate as a
result of our hydrologic analysis.

Seriously inadequate - High hazard classification dams
not capable of passing 50% of the spillway design
flood and where there is a significant increase in the
downstream hazard potential for loss of life due to
overtopping failure.

The spillway and reservoir are capable of controlling
approximately 45% of the PMF without overtopping the embankment
at the low spot. Because of the blockage of the spillway
entrance the spillway capacity could be further reduced.

5.4 Summary of Dam Breach Analysis. The subject dam cannot
satisfactorily pass 50% of the PMF based on our analysis there-
fore it was necessary to perform the dam breach analysis and
downstream routing of the flood wave. This analysis determined
the degree of increased flooding due to dam failure.

The 1/2 PM? storm overtops the low spot on the dam crest by
1.10 feet for a duration of 2.25 hours. A reservoir pool eleva-
tion of 1102 was considered sufficient to cause failure of the
Lake Louise Dam. This elevation represents a depth of over-
topping of approximately 1 foot over the low spot of the dams and
approximately 1.3 inches over the critical left abutment area.

The resulting flood wave 'as routed downstream with and
without failure considerations.* Downstream potential for loss
of life and property damage is significantly increased by dam
failure. Therefore the spillway is rated as seriously
inadequate. A detailed printout of the breach analysis is
included in Appendix D.

10



SECTION 6

STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability.

a. Visual Observations. Visual observations indicated a
slide in natural ground near the left abutment and erosion along
the downstream toe near the right abutment. The spillway
wingvalls which consist on masonry rubble slow signs of
deterioration.

The stability of the dam is of concern because of the
fairly steep slopes and the dense vegetation. At least one
large tree has fallen creating the potential for water infiltra-
tion and potential stability problems. There is no indication
that a stability analysis had been performed in the past. The
vegetation on the slope should be removed in a controlled
manner. After removal, a detailed visual inspection should be
conducted by a registered professional engineer knowledgeable in
dam design and construction to determine whether a stability
analysis of the structure should be conducted.

b. Design and Construction Data. No stability analysis
was conducted for this dam. No as-built drawings were available
for review by the inspection team and limited construction data
is available.

c. Operating Records. No operating records are maintained.

d. Post Construction Changes. There were no indications
of any post construction changes in the DER files.* There were
no as-built drawings available for review.

e. Seismic Stability. The dam is located in seismic zone
1. No seismic stability analysis has been performed. Normally,
it can be considered that if a dam in this zone is stable under
static loading conditions, it can be assumed safe for any
expected earthquake loading. No visual deficiences were
observed during the inspection. There exist no known stability
analysis to document the stability of the dam.



S9CTION 7

ASSESSMENT AND RECOKENDATIONS/RM4EDIAL MEASURES

7. 1 Dan Assessment.

a. Safety. Lake Louise Dam was heavily vegetated making
the inspection difficult. The dam appeared to be in poor
condition. A small slide was observed near the left abutment in
natural ground adjacent to the spillway wingwall. Erosion was
observed along the downstream toe of the embankment. Both slo-
pes are covered with heavy brush and trees and at least one
large tree had fallen. Falling trees could lead to infiltration
and could cause potential instability.

Visual observations, and hydrologic and hydraulic calcula-
tions indicated that Lake Louise Dam's spillway is seriously
inadequate. The spillway is capable of controlling approxima-
tely 45% of the PMF without overtopping the embankment at the
low spot. The dam breach analysis indicated that a significant
increase in the downstream potential for loss of life and pro-
perty damage exists should the dam fail. Lake Louise Dam is
classified as an umsafe non-emergency dam.

b. Adequacy of Information. This Phase I Report is based
on visual observations, hydrologic and hydraulic calculations
and interviews with the owners. Inspection and evaluation of
the embankment was difficult due to trees and brush located on
the slopes and toe.

c. Urgency. The recommendations suggested below should be
implemented immediately.

d. Necessity for Further Investitation. In order to
accomplish some of the recommendations/remedial measures
outlined below, further investigations will be required.
Inspection of the dam was difficult due to the heavy vegetation.
A more in-depth evaluation should be made once the vegetation is
removed.

7.2 Recommendations/Remedial Measures.

1. A detailed hydrologic and hydraulic analysis should be
conducted by a registered professional engineer knowledgeable in
dam design and construction to increase the spillwy capacity of
the dam. Recommendations resulting from this study should be
implemented immediately.

The spillway discharge channel and outlet is in a
deteriorating condition. The outlet is being undercut by spillway
discharges and subsequent cracking of the concrete channel is
occurring. The spillway should be evaluated during the hydrolo-

12



Sic and hydraulic analysis and repairs made as required. The
spillway entrance is obstructed by a wire fence and trapped
debris and vegetation. These obstructions should be removed
immediately.

2. The trees and heavy vegetation on the slopes should be
removed at the direction of a registered professional engineer
knowledgeable in dam design and construction. After the vegeta-
tion is removed a detailed visual inspection should be made to
determine whether a stability analysis is warranted.

3. Erosion along the toe near the right abutment should be
repaired and measures should be taken to prevent future erosion.

4. Some means of positive upstream closure of the
drainline should be developed.

5. A warning system should he developed to warn any
downstream residents of large spillway discharges or imminent
failure of the dam.

6. A safety inspection program should be implemented with
inspections at regular intervals by qualified personnel.

13



APPENDIX A
CHECKIST, VISUAL INSPECTIONI, PHASE I
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APPENDIX B
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LAKE LOUISE DAM4

PA 558

Photograph Descriptions

Sheet 1.

Front

(1) Upper left - Spillway approach and debris in entrance
channel.

(2) Upper right - Culvert spillway and downstream culvert
channel.* Note cracking of concrete
and widercutting.

(3) Lover left - Slide on downstream slope on left
abutment.

(4) Lover right - Downstream exposure
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APPENDIX D
HYDROLOGY AND HYDRAULICS

Methodology. The dam overtopping and breach analyses were
accomplished using the systemized computer program HEC-1 (Dam
Safety Investigation), September, 1978, prepared by the
Hydrologic Engineering Center, U.S. Army Corps of Engineers,
Davis, California. A brief description of the methodology used
in the analysis is presented below.

1. Precipitation. The Probable Mfaximum Precipitation
(FMP) is derived and determined from regional charts prepared
from past rainfall records including "Hydroeteorological
Report No. 40" prepared by the U.S. Weather Bureau.

The index rainfall is reduced from 10% to 20% depending on
watershed size by utilization of what is termed the HOP Brook
adjustment factor. Distribution of the total rainfall is made
by the computer program using distribution methods developed by
the Corps.

2. Inflow Hydrograph. The hydrologic analysis used in
development of the overtopping potential is based on applying a
hypothetical storm to a unit hydrograph to obtain the inflow
hydrograph for reservoir routing.

The unit hydrograph is developed using the Snyder method. This
method requires calculation of several key parameters. The
following list gives these parameters their definition and how
they were obtained for these analysis.

Parameter Definition Where Obtained

Ct Coefficient representing From Corps of
variations of watershed Engineers*

L Length of main stream From U.S.G.S.
channel miles 7.5 minute

topgraphic

Lca Length on main stream From U.S.G.S.
to centroid of watershed 7.5 minute

topographic

Cp Peaking coefficient From Corps of
Engineers*

A Watershed size From U.S.G.S.
7.5 minute
topographic

*Developed by the Corps of Engineers on a regional basis for

Pennsylvania.
D-1



3. Routing. Reservoir routing is accomplished by using
Modified Plus routing techniques where the flood hydrograph is
routed through reservoir storage. Hydraulic capacities of the
outlet works, spillways and the crest of the dam are used as
outlet controls in the routing.

The hydraulic capacity of the outlet works can either be calcu-
lated and input or sufficient dimensions input and the program
will calculate an elevation discharge relationship.

Storage in the pool area is defined by an area - elevation rela-
tionship from which the computer calculates storage. Surface
areas are either planimetered from available mapping or U.S.G.S.
7.5 minute series topographic maps or taken from reasonably
accurate design data.

4. Dam Overtopping. Using given percentages of the PMF
the computer program will calculate the percentage of the PMF
which can be controlled by the reservoir and spillway without
the dam overtopping.

5. Dam Breach and Downstream Routing. The computer
program is equipped to determine the increase in downstream
flooding due to failure of the dam caused by overtopping. This
is accomplished by routing both the pre-failure peak flow and
the peak flow through the breach (calculated by the computer
with given input assumptions) at a given point in time and
determining the water depth in the downstream channel. Channel
cross-sections taken from U.S.G.S. 7.5 minute topographic maps
were used in the downstream flood wave routing. Pre and post
failure water depths are calculated at locations where cross-
sections are input.
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HYDROLOGY AND HYDRAULICS ANALYSIS
DATA BASE

NAME OF DAM: Lake Louise Dam

PROBABLE MAXIMUM PRECIPITATION (PMP) - 22.2 (.97) - 21.53 inches

STATION 1 2 3 4

Station Description Cummings Pond Subarea 2 Subarea 3 Subarea 4

Drainage Area
(square miles) .44 .57 .40 1.28

Cumulative Drainage Area
(square miles) .44 1.01 1.41 2.69

Adjustment of PMF for
Drainage Area (%)(1)
6 hours 117 117 117 117

12 hours 127 127 127 127
24 hours 136 136 136 136
48 hours 142 142 142 142
72 hours 145 145 145 145

Snyder Hydrograph
Parameters
Zon3 (2) 11 11 11 11
Cp ) .62 .62 .62 .62
Ct (3) 1.50 1.50 1.50 1.50
L (miles) (4) .76 1.17 1.37 1.94
Lca (miles) (4) .15 .62 .80 1.09
tp - Ct(LxLca) 0.3 hrs. .78 1.36 1.54 1.88

Spillway Data
Crest Length (ft)
Freeboard (ft)
Discharge Coefficient
Exponent

(l)Hydrometeorological Report 40 (Figure 1), U.S. Army Corps of
Engineers, 1965.

(2)Hydrological zone defined by Corps of Engineers, Baltimore

District, for determining Snyder's coefficients (Cp and Ct).

(3)Snyder' s Coefficients.
(4)L-Length of longest water course from outlet to basin divide.

Lca-Length of water course from outlet to point opposite the

centroid of drainage area.
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CHECK LIST
ElDlOGIC AND HYDRAULIC

ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS: D.A. 2.69 mi 2 wooded, gentle slopes

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): 193 ac-ft

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY): 705 ac-ft

ELEVATION MAXIUM DESIGN POOL' Unknown

ELEVATION TOP DAM: 10

SPILLWAY CREST: 
19

a. Elevation 19
b. Type concrete weir ini chlanne.l
c. Width 23

d. Length W

o. Location Spillover 60 romtf aoutmeunL

f. Number and Type of Gates__________________

a.LE TypeS 16" cast iron pipe encased in concrete

b. Location 160' from left abutment
c. Entrance inet unknown
d. Exit inverts Unknow-n
e. Emergency draindown facilities l5" gate valve

RYDROHETEOROLOGICAL GAUGES:

a. Type Unknown
b. Location finlr,,.m
c. Records Unknown

MAXIMUM NON-DAMAGING DISCHARGE:Unow

D-4



1.0.NNSER _ _ _ _ _ _ _ _ _ _ _

SL. ROBERT KIMBALL & ASSOCIATES
C7 CONSULTING ENGINEERS G ARCHITECTS SHEET NO.... .. OF

-ESENSBURG PENNSYLVANIA SY-A DATE

Lo-ss P.A'r Awt4 aA'e FLO

As R~xCor^w6 %YOE ~rco~u or- ~'eprsees
G3AL-rtI~oRE O0SMC-r.

S P~k /hAiJop

C-WZTL

~TIOR~2.0

EL%!uA?~oU.- Act%-^- C-A0AcATy

FQ~or-% '.S.6.S, '7r ij QUAC, O P;kr.tes, A~
FsELZ 0.3LD'CrO.kj DITA.

00oo &WU 4e-39Iqc
Z EP.-O Sr-OAdE IFLeV //: T

Pr, AT SLEV. %1C 4V.AC

A~LA. ~- '..v.1200- &ZoLC

A., --t A2 +~

STO~kfkG A~k %Lr~V \%t I t"SPC PT

SokALG.E Ar 1FL..&V 1200 91 ' r

D-5



DANHAM C..AE CO.j

LROBERT KIMBALL A AOCIATESID USR____________

SCONSULTING ENGINEERS & ANC14ITECTOSm o -O

- DESISURG PENNSYLVANIA my C A9IDATE -

4 e I o I //1 1 3/0 1 ~

LAKE LouiSiE

Pcotj SUP.-rCE A R E Pk = C-6AC, 'f.19 -A4~

ZE A0 ST0(2AG6- £-LJ. (.DI A-w-a .ZAsv7cro)

AREA AT FL-EV //00 80 A-C P

A~EA Ar e -ev I ZO0 ISP C)

F to- ME' W-=J'C. % k'e"q0 OF kESEik\J0%; -TO~tAGA

SorC4k jh O SC..e\j. )OqO '',AC-Frr

cTo~zok$ r-O c.E. '

' .r gtieaL- :O//'Ae-

D-6



DAM NAME C t

I.D. NUMBER
23 L ROBERT KIMBALL & ASSOCIATES

SCONSULTING ENGINEERS & ARCHITECTS SHEET NO. .. ~..OF
-EBENSBURG PENNSYLVANIA BY DATE ~

3lI%

~4C I
7m-



oAII NAME
I.D. NUMBER ELM

SL ROBERT KIMBALL & ASSOCIATES
C7 CONSULTING ENGINEERS & ARCHITECTS SETN. O

- UENURG4 PENNSYLVANIA BY<0 DATE

LkeIQPtL&QA 0000' WLc%~ -11E A

I~. C4>O C4 fb IE PLC'.-c

CREST ELEV = 191

ToQ&r~ OF rA'A £UEV

'TP Fr'--c 1.le Q.Y I7 I~o I3 1I/F

Or 14\ -.2",A1,jZGE

&L /a, 't0

IV /D-8



NAME ,

'd L ROBERT KIMBALL & ASSOCIATES NUMBER "-
CT CONSULTING ENGINEERS & ARCNITECTS SHEET NO. -40.Z - O F 

1
EBENSBURG PENNSYLVANIA BY DATE 0-' o

P+ P, 14- E 7-.4 / - l%#0-

k,= ~(fe,,+ fov -0 c ,.",- 1 ,E) .,.++''

W-W

F ) Cc P-C. CPT) (C FS) <,C

I/ 9z 2 2 40

/ / p, 4s

119 \JLESl*e o)AE6

-2'9

D-



NAME A" .

L. ROBERT KIMBALL & ASSOCIATES SUMBER

CONSULTING ENGINEERS & ARCHITECTS SHEETNO OF
EBENSBURG PENNSYLVANIA BY. DATE -

iv ___ ___ '/C

42

30

lOP-3 0 0 .

z 229,42:>

,o

7 c

2,1. 6's 230 c; 3d

//o 6.0 /+1/0 +Z 3,<- C ,

U.-U

I .. ... ... . : ---: : - " : : ::: I ~ l I I I l I I " "I 'i ~l4'~



NAME

P.4 L ROBERT KIMBALL & ASSOCIATES "ml

CT CONSULTING ENGINEERS &ARCHITECTS 11MEET NOO. 20
EUENSBURG PENNSYLVANIA MY-"^ DATE V-

2 L 2 8., s

32,2- L=.5

ljewQ~~f Nor, A-'aWAA % OiLR

bT', A S,4 E

csc. SomE~tAb jjoJ c y^13m -l9of- ~.c, 7

~uu~.%A~~AA 36i~~fl .0



DA NAINE
I.D. NUMUER

SL ROBERT KIMBALL & ASSOCIATES
C7 CONSULTING ENGINEERS A ARCHITECTSSHENO& FR

- ESESSWGPENNSYLVANIA BY DATE 9

F~(-r~w AO9sAT O 00-QrPPACC cripof~obj

7 FA4-GL 110

;>t-,% RATio

'Tiv~Eorm ILAi#.UAe (TPA )=ZQ'

PAILU26- e64u (PAiLQ-) - //-07

D-12



Ii a
bg W: z 40a

9 ! I I
J2

.L 2.-

1P 00

I W A a

0 , Il CI -- - ;I

ai I a" al C . V

ls0l 16
I l 6 e . 3I*

Ifl

0 I k a- a,IN IN f t f t0o44 O0

'U, ~ ~ D 1-3*~, i

-j Ad j4 4U



SI I ,  i

I i "  I I', . !" .

" i 6.6! =: V .-.
41-*

' i " i ., i-," -- • i -

•- ; i " I "- '41 ~-

1 I " i - ' - I. .

i !I I i 1.*.[..1 I :

o I~ 0 )l. . +,i
-ij 'S 'il' '10

a~ 4n40
aI' 0 110

O.-" W I -,,.

s i f ht ,OL II ' " .." "

t-, i --. f- " -I "

L414

S I llll lli l li-l i' I I .

L KA*,



I "

Ix " '

u w

W. IL

I a C 'K-

* '"!I* '+ ! 1 '

, ; , . I I- .'

C' 
a 

-M 

-CIA0 

" o e

IAX

2:" .4,':' -'I( --:

• I * I -I

-ai.l I- a n. o It Z

2! 'c PC in IC '6,0 l ,

D- - : i O

't a Mji,, . 'A ef I xon-IS,, I I:
vli.-. -- " Ii :

• 1,o.. Ig..I L~ -n
1JZ, O'O *.W l. '*!zI

'C I O "1 "

~~IJ~l 0. l l -

I *4 - -, -

-~ ~ ~] :1

S• I I

L-4--



1%- P4 an9

I 'IL

),m 0

aa 0

AL &Z a I oi

o - :R-u

1 0 S Si,,, i. 4

. 401 as I~
at'j .~ i :"

IL V' .3 a. a , 6i

al -. w ma

to at I-I

10-

N. 9 .O - ,

IL.

-d



O ,1 a.Ii 0

I ,l ii ~ I

p -. l " I I

Ii|0 4%'* * " "

I I * . .4 .0 p 4

09 to o 0 Zo

4 P4d .
-1 O 0 ' 0 .4- 0

on v% a

IL !0 Iac wx - ; I

I' * o~ 0 : -A p S

4%, . * % ., ., IAA,
01 o, 0 0 4 0 *o

An..

a~I I*<

.~~~aII~- a. 4 9 4 '
Z. 30 a4 0% p

LAS, 0 I .. .S .; f o%
1; . e4- f- . 4 in .4p"

;KK f- 0 P 1- 4N

4 . ,

9 I I * I , 4 ' .
o ., @1 .. * <44 . 4r , '0 <4.

*a f"+

r : 0 <4 -° <4.0
• -0 '-0 o  -1' 0 i -i

I - - 0 -t, .- * - .,, *, 4'

p. -I ++  5 |

w - . Loo. a R IM .

* W1010

* , %- u O" o... o, - .4 o- o
*IZ 5-' 

Il"II •-• .. O

8,0 ".6 0 kn a44% 6

Do1to , o - , . N

a 0 !a . .0P 0 -4 .4 .

,.)r 0 il.4 . .

- -'
.J' 4. -. 

. 4 <

* E~t 4~1 ?



flflFa, If-1

--.

a- 0 .-, -I

A, -90 a aw I at

14 ~ 410 0 -

,Cc IV -0 g. at a e-0-
00; - %c - 0*a -&

.1,. -ge

4L 09 E 4 Id pie ib

Ma~0 10K 0 . 10i

K 6 .1019 .

a. I

.0 iu

10 D-180 L s - * .



i. -ll -a

Vs. 0J
Z*. all

09 9 0.''wa F

wt 4@t a z

0 4L

4c a0 '2 X; .41

a 9 or . 4.* * 00',~ ~ z

-E h6r

o ~e 19



K I

I I I

1 9. I

I I

AL-

"" i I ' t

-C v o - 1,1 CA

a II 0! I I

PI. i c ' cc

II I ' I

x 'In I*L r: .1 1.

" 0 ac , 1 . .• o jI .0 . . -" I . *- ;.: ~

06- C UO -.

3 4 - , : -

*~I 1-. v A e L.

"- ". ,t IJ I £ 04'S a
0. *-0 I- 0 5a'!
z I . 0 o, C a S.

00 t pqI x-

-o w .I fr rz 0 . .61
i 1 I I [m. ,

s-c '# 4."i •.8 0 "'S 0 " 11

.- a . +, ; 0 4 -o S' C..

. - n-O Q-. s- . s,. . 4 1 .

s-aO * * s-*IL j ,4

1z 0 z a

£46, I, I 41- I in e. . bJ *a

4 .,, u o , ..,- ,,

* 
0 T v U" " " IO' ,.

*,,., a...o.. I 0 o

+ :I ,- .r-
* I , 0 ,o , , a -*

+ ~I 4 "* * l I ' Ill l ,'

a,0 " 4 .,. fo, ... w e,.. .•.
a s- o-" +  I /

a -15k,) -6o 1 .,.0,

I - h 'I" 
I . +

"I £0.< '-. I 4 , . ,.- II t, i +.. + .: I :
lc

I1 0 I

, -i~ . **
o .

II

-20

L[I



4 of a- Ile

i ca

IL

L 40 z Il 4 1

6 33

a U, - aa,C1 0 10 - 10: CLJ1

4K

.oz Im:ia-

440 44 0.e

wo. z AUpI

~3 * .2

.J.0 ' 6 a- 4 p* oga ~ Aw
* - z .

U. - *0 - . b

D-23



-'st

'4 Iw :O o C4 -' 0
W& r I

4 
P4

pei

40

1- 44 
-1lp

P40

~' ;~ ~ ~ .~ m

Z 
n , 0 Wfe * f"0 0 0 0

, ;; - ; 6%n f

6-a O 0 0 - . a ow .10

4' 
19

~ 
C b

li L -22 -



iWi L o

ooee.-i '~#3 ~ L1 - .. *.

I~~I i- td-

mi .0 a 2Z z~
*~--~ S)~:i j I

C 00 .0

at I- In Wd It N 4 cc ftn

* 3::

* A .0 A M "1 .31 0X . *-.0 r-

I 41
IL ') 

tl _4 - * ,'"02 66 .1 Ji)
I4,% 40'.4. car G.f-X i

%020a-.. in b at i-*i 00 % A m

40W U.A f" M ,onJ a

> 0
2 1a.

44.1~O.J44a 1 001 Ina--

Ia -t 0 4a

aD.

L i two 00z;



-4-S

4 0r

z9

F- 0 1-i- -, .

w6 InIx,-
f0 9- .4 . o-

Is

itI

to C o
*0 1g 9 a

-24



I 1-' .

t .

S.I I

* --

* . I

401 4 . 4 .

+'i I tI ' " -
- - -' . .

t,. I. e~ -,,

,-, m I r ,. c on

4A 9 %D

I 01 cool.

Au ^ 16. . - - 4 4

iig

-. t - ', • I .
t ! + -! - I .

F-0

94 MO 1 43 0 .00 ON -W

d0 Ciel x,0 I

0-I a I

I I -

39 Xs %I e % do 3--r

- 4 0 . . 0 | r- 1"

i ,..-.. . , ,,.j n, l * .* 4I~ ~
- 0 .= *4, N, W ',00

+'*
0 ."" 40 I&,.,M4 ,

4s Co ..;,, 'C . - o,.* 95e- *. m4P..0
* ;0 . I Z 0 4

I  I5; 1 .10 .

. -iI I -

- 'I ,- I " I -""1

- i' I - I '

- Ii +

4.E t AE Sms64 E '. ,-p o-. p - 5 m

4--



Iz 0

P. MA
I I I

C, *1 t* 6u:

X r.
. ;. 41C

e I C CcOl- - I 0I.!: . a
z 0 49 .ZC - I:

Z; 4' It-C

-- u I I-

LLA In zi0

i - *9-

UI -

0 10 ale-

~a.of
All- 4~

1- * o an If.

c K all, In

Id~ L
26 ~

1.4.j '4'.



I V 0
0 . I.

" *.

I2. 0

15 CI f4 -

,too T .

'1cc
I '-Ii

zI I -I lw 11 j

* .1. ~1$ i
OIL, *1

- f I

-2



J%

4 d % -a

a. Z.. 0 "Al 01 0 ~ .0

xA 0

o Pd, -4

aw I . .

A ft @r i -, A P

CL j j F

rr. 'No,

.0 -1 N

z I0

120 04 a d 4.N 0 4
*~~~r .;0 . I ~ 4

'-W4 M ~

I ~It

4:~~~~0 F . - .

aact

i . .4

a~~L L-Z~A d



to a6 IL i

I IZ OX

Ir 11 - I
In W .0

** fWc

0 OP
L-

-~ 5 1 I' A~I I I a

i D-29-L l S, o



.1

z I
-~4 . . .1I

JII

0 I
V) V) IL -

~-o v .t '

- j! 01 4 1
ADIA e

-o a6 s

- 0

42,,

CD 4

* ~ .. N 0 I d*,

~~&aO30 0Lj L l.4 .



.71
C- a

a -4

4~ ~ 4 %.

9- a - a.4 90

de 0 4

-0 4c a lKw )LqI
:; I c '0 1 VF- 4

-a a j
10Z Z

CL .z -A iuu M2 9

X, 4- MR2

4K 010 U 0 a

g- F- 4P b
0Z 0 . 443

.-- 'CC
4 2. ID

14e - w493 ~U44U~b 41'.A31

I ~- l



.77

7.7V 7 7 H
I -

I -

I . I I .-- . -

I -'II...
~ ;.

I 1 ,..I. I '
-. I I

* C6
Ii~ 1 ~

$ I
* * I

-I I I
I I
I 4 t I..

* 1~4UI.~

I I I
I I ~

I I* I I ~I 1<
I 4 1

- 1 ~I r
1 I~

* I '-I.
* - 1- .*

a.

* ~ I *1411' I!
~ K U) w: K**i r' , i-~ .

I L ~ LI

I K ~ I* ~ .j ~
* ~

6- Vi. I
'3. .. ,4 I

It

F j* ~ ' r
9.* 1 . 1%. is 'W V

:1

11
II -

L -



99 0

CL I

De CL aC

I In

M1 IL
40 * 2*

a, a. n.I < L

f .0 340 *3.' 0 1.
11.4 t VA

* 0 -

D-3



I js
0 li It 11 .

I r

0 I, 0 k0 4 S. .40 0 *00 I I It

1* '0 o, 'a ** 10. *

AL..on

P.-y"
U, C . .:I

-. .4 1- .1 4 . L *
;1 . .. I 0 V

8 -*j O.s o 01
&A o BA ,ca f-1 0 V! 00

ev 4p It M tN .
ft mM r 44 R -f m" o'* 49 al *4p0 0 4 a'

I. I --34
I~~~~s~ * j . ** l;*



f7].
I I -

I . i

. -* I.
* * . . . . ,* * * * ** . .1 * * I.* I

* . 14 ~
IT..< 4 I.:

* * * * *: * ~. * ** ** ~ * * *~* ,1 * - *i ~ *

. - i*~I* I i I
I * * * I

I. * I -
*1I. , Ir I.*.

L .- ...I S

4 4.
~ * ~ I
I I *l

* . -4 I

* * a * ~a . .1 ~ ~ *.!~ V.* .*J I
* I I h-I II I

i. ~ ~ I . -1 I
- o )~-*~ I - I

*, * :* *i * * * .1 * *~ S S S S ** I .
e -

I p

* . . * ~

0~ * I I
* * * 5 * *

~ I. I I ~ ~* ~ I
.01 .4 1

I ~ I I I I 1 ~ i
* I **r I SI *
* *~ = a ,-a S. * IS S.. * jq * * * . S* I I I I-li 55

,51

* S ~ I ~ 1 5

I St I ~
* I ~ I I *

* * * I * * : * * *
I ** ,

I I
I I~[..i I I.I I .1.. * * I ~. *~ *

I-
1 ' I.- A I-i I..

I -A.~..1  A
. *-~ i:I!:

I. * 0 * S * ** * S *: * I.

.. V -
I I I 1

II.' ~S* .~

I L ~ * r- *. a *~'~' SEe. :~ :
N.NI.Ad SN ON *~*~ :~S~ *$~ *~$ *~49I~ *4 *4~*.t **,*E *

*~ at- *~iSQ *~ ** So .0.0 *~4 aN 5950~j:~: ~~I:::j:jj:::j::~~: :w Li



~rnm m *1

I I I j
I I

S I I I t
I I I

I I
I I I

I~ I.
I I-

.1 f 1-- I

* 4 I *.

I ~t.I*I
I ~

F * I
J 4

I =-~*~e*~*

Li
* *I * I

* I

* I ,-.- II :ij.
-. -I -

~~J3 I
Cj~ N I
z"S

I I I
j I W~O I.

1 I

54 * 2 m I -~
I -- ***

* - I

- :1 1**
* S~ S

I * -

* I.
I -

I * -.

.1
~ *~ * 1

*~ ii * i,'* I

*~ :.~ ~*, .1* j~; .*-: *,~

I *~ I
*1 ~. I

I.. *L..i I *

.' 0 *
IA.:4~.O :1 I Fm
' e*, @f
S. *IS** II

~@E1E *Ii
r. 4 i.'.tiWi Li -36** -



S.,O 
V-- .

. 6-0
I L iA

At ' 0I

;D w

44

C. 2

I LA !. to-s %

0 v) w

ZI- -t i

AMC 6I V. 'r 4, - 0

w nf a.- a
.. 4

q0 V) I"-.

*-37
Ifl If~ I-J



flF7HF77

4 'n cc Z . .jW
hn A 11 1 M M

V I 
4.

H 1 0 
- .

beb

of~ 

14 
vsI

ia~~ I: . . N

w a

-J4 0 11 ia0

Z I

0;,

in 0

-Ii ~ ~PA.

a, 

IP 38-
0Li .



I *

I 4

A 39

' tr; i

OD 2D - 4 ::

cc fy 1.41 '

inI
I 

,

- - - -M

_ *. *" 

I

- . -, J 
'

•- 1 
-.- 

. 'dI .

"" . "' I V :- 
,

<, -II-,- 
Io

I I

i- o , |

c.0d ' N -~ -

- Z 
t



F7 m
I. I*;

III 4
I I
a i I-

-~ I I I I

I 1~ r ~ I. &
1 1 4

I [..4 ~1~ -, - a

r~h.K<i
-~ I.

I L r a. rs~v -~-
I i 1 r -~-

I L Lj - SW.. . I-
*... .1..*-.1

L ~a ~ *, [
a. I t IS. I I

j II I~
1 II

* I I I I
I I I .1

t 1 1*I
* I I t ~ I i a.

I.-.- I-

~w A- II 4 Fj L~ -

I ~

.1

I S

y,1~
- -

"a

~ I
-40 -~.~.-



i77F
2l 9L %G

124

I - - . O I -6-1 . L .
3. ~ ~ -j A b - C"

61'1

I a 0o0 .

00 31 0x1
010*

ww- a- d i x- I"0

to 31 "..744

~. . m

L 1 IA



0 A

P- X~A off .

@14 I o

-4 q& IL -

I1 %n A- L a

61 4c .e4C~

LL 4M.#.

x0 I us't 9

I -. -j

-i roK
4c1

* L

D-42



mm

t I I -
I I I I

I I
-~ j*

t I i -
- I .. I I

I '1 I
I I

. - I 1 I

* , I ..~. ,.

I - I

I *1 ,
.11
* . I

M

.t I I j-
* -~h .te. z ~o-.
o 4:4 '

* ,- 'U,
* 4 I

I-
* *Ifl ' I
I . I

* Z~)
N 1U-d'
.0 ' -> 0 .1
1.0 ~4L
.4- ~

z.~a -.

I. jz . *
4
I~I I.

~ * .00
- i~ I j - -

I.. I~ I *j I -* 1 I~-I '

. I I [ . t.
I .. I
I ~ ~ I ~

-I I- ~ * 2

I ~ . -*. -~

ii.. . *

~ I. ** .. 1. s

I.

.1

D-43

v-rn



APPENDIX E
DRAWINGS



0. j

I.I

0~"Y N .- & K

4V

,,u

V/1b

4- K' /... UI

all!-so

__ ~(,



//

lose/&, 0, OP'

. ,,.mod-



---~ * * ,- 
--------

* ~ c 7CJF 4, ^f . .

E-2

LROBERT KIMBALL 8i ASSOCIATES

- CONSULTING ENGINEERS & ARCHITEC



-ILL~aa4aA

/-A* .4



AROADOSEfO DAM

P/NG62'? a* /-,'OFlfA A/V
ov.iri // W" / I.,-A.

ItLNUS -AAAI*g. ^A 4 1

E-3

LROBERT KIMBALL 81 ASSOCIAES



AWA Fowew or.11r o-w
4.P" M. COER/NMER



OF

PRO4AAID XDAIV

ER& HOFIAAN AARI-f
/IV' 7rwA' L UZeelVE CO.. 2A.

1*4 ctosfe /Sz5. - ( Ac,

E-4

L. ROBERT KIMBALL S ASSOCIATES
t CONSULTING ENGINEERS e ARCHITECTS,



AD-AU91 448 KIMBALL (L ROBERT) AND ASSOCIATES EBENSBURG PA F/6 13/13
NATIONAL DAM INSPECTION PROGRAM. LAKE LOUISE DAM INDS ID NUMBER--ETCIU)
SEP B0 R J KIMBALL DACW31-80C-0020

UNCLASSIFIED RI



ILI
j a iW. U -.6_

[11125 _A 11.6

MICROtOPY RESOLUTION TEST CHART
NATIONAL BUREAU OF STANDAROS- I963-A



-'------------

_______ __A

--- ~~----~-- -, - ____

- -1
- -A-. - - I

-A

~iEfVF~PA~. F'! A/V

P'QOi~O 3,0 DAAI
GOERINGEF' & I K~-~t-fAIi FAA« -

F.qANALN rw~ L ~I~~(~A'C 'C'. *

WN *~ SnSA*'k't. / -.

/ _



ILI



APPENDIX F

GEOOG



General geology

Lake Louise and its dam Uis within the (Glaciated) Low
Plateaus Section of the Appalachian Plateaus Physiographic
Province. This area is characterized by broad anticlines and
synclines and little, if any, faulting. There are no known
faults in the vicinity of the dam.

The rocks underlying the lake and dam consist of the
Devonian aged Susquehanna Group. This is a complex unit of
conglomerate, sandstone, siltstone and shale. The usually well
developed bedding ranges In thickness from less than one to over
fifteen feet. The well developed joints are regular and closely
spaced in the shales and siltstones. They are vertical or
steeply dipping and usually form a blocky or platy pattern. The
shales disintegrate rapidly, but the ailtstone, sandstone and
conglomerate are fairly resistant to weathering. The rocks of
the Susquehanna Group form a good foundation for heavy structures
If excavated to sound material and the sheles and siltstones are
kept water free. The Interstitial porosity of the coarser rocks
is low, but joint development has created a madium level effec-
tive porosity.
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GEOLOIC MAP OF THE AREA AROUND LAKE CATALPA DAM AND
LAKE LOUISE DAM
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